Effect of experimental rhinovirus 16 colds on airway hyperresponsiveness to histamine and interleukin-8 in nasal lavage in asthmatic subjects in vivo.
Asthma exacerbations are closely associated with respiratory virus infections. However, the pathophysiological consequences of such infections in asthma are largely unclear. To examine the effect of rhinovirus 16 (RV16) infection on airway hypersensitivity to histamine, and on interleukin-8 (IL-8) in nasal lavage. Twenty-seven non-smoking atopic, mildly asthmatic subjects participated in a placebo-controlled, parallel study. A dose of 0.5-2.9 x 10(4) TCID50 RV16 or placebo was nasally administered. Cold symptoms were recorded by questionnaire throughout the study. Histamine challenges were performed at entry, and on days 4 and 11 after inoculation. Nasal lavages were obtained at entry, and on days 2 and 9. The response to histamine was measured by PC20 (changes expressed as doubling doses: DD) IL-8 levels were obtained by ELISA, and were expressed in ng/ml. RV infection was confirmed by culture of nasal lavage and/or by antibody titre rise in each of the RV16-treated subjects. Among the 19 RV 16-treated subjects, eight developed severe cold symptoms. Baseline FEV1, did not change significantly during the study in either treatment group (P = 0.99). However, in the RV16-treated subjects there was a decrease in PC20 at day 4, which was most pronounced in those with a severe cold (mean change +/- SEM: -1.14 +/- 0.28 DD, P = 0.01). In addition, IL-8 levels increased in the RV16 group at days 2 and 9 (P < 0.001). The increase in nasal IL-8 at day 2 correlated significantly with the change in PC20 at day 4 (r = -0.48, P = 0.04). We conclude that the severity of cold, as induced by experimental RV16 infection, is a determinant of the increase in airway hypersensitivity to histamine in patients with asthma. Our results suggest that this may be mediated by an inflammatory mechanism, involving the release of chemokines such as IL-8.